09/614,326 



• 

-2- 



GOVERNMENT SUPPORT 




This invention was made with government support under Grant Number NIH- 
2P01-HL41484 awarded by the National Institutes of Health. The government has 
certain rights in the invention. 



In the Claims^ 

Please cancel Claims 1-25. 
Please add Claims 26-71 shown below: 



A molecularly-mediated cardiac pacemaker construct compris^ 
upregulates heart rateiM^tefsx^Tdiacltythm suitable for localized gene expression in 
mammalian cardiac atrial tissue. 




27. The cardiac pacemaker o/ciaim 26 wherein gene expression is localized to the sinoatrial 
node region of the righ/atria. 



28. The cardiac pacemaker of Claim 27 wherein the gene is selected fronr 
consisting of: a p 2 AR gene, p, AR gene, and 1 



>up 



29. The cajxfo^pacemaker of Claim 28 wherein the construct further comprises expression 
^control elements. 




30. The cardiac pac/maker of Claim 29 wherein the expression control element directs 
transient expression. 




3 1 . The cardiac pacemaker of 



* ci n the gene is - s efected trom the group 
gene, and G os gene. 



09/614,326 



v^b jj A \ 32. The cardiac pacemaker of Claim 3 1 further wherein the cell is isogenic, allogenier^f 
xenogenic. 

33. A method of regulating cardiacjiaeelfiaking activity in a mammal by introducing a 
biologic pacem^cer-aScoMing to Claim 7 into the sinoatrial node region of a mammalian 
hea 

34. The method of Claim 33 wherein the biological pacemaker is introduced by direct, 
myocardial injection or endocardiac transfection or transduction. 




35. A method of improving cardiac function in senescent heart tissue byHritroducing a 
biological pacemaker according to Claim 32 into an atrial chaprfber of a mammalian heart. 

36. The method of Claim 35 wherein the biological p^maker is introduced by direct 
myocardial injection or endocardiac transfe^timi or transduction. 



37. The method of Claim 36 whereWttie biological pacemaker is a molecular-mediated 
cardiac pacemaker constxu^omprfei^ a gene encoding a p2-adrenergic receptor, and 
further wherein the method comprises in vivo administration of an adrenergic agonist. 

38. The method ofClaim 36 wherein the adrenergic agonist is isoproterenol. 

39. The method of Claim 35 wherein the biological pacemaker is a cellular-based cardiac 
pacemaker construct comprising a transfected or transduced cell expressing a p2- 
ac^energic receptor and further wherein the method comprises in vivo administration of 

adrenergic agonist. 



40./ The method of Claim 39 wherein the adrenergic agonist is isoproterenol. 
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41 . The method of Claim 39 wherein the transfected or transduced cell comprises at leastj 

fetal or embryonic cardiomyocyte transfected with at least one gene thatoipregulates heart 
rate or alters cardiac rhythm. 




42. A method of improving i^fre^rfeipQQsjVeness in a mammal with a cardiac conductive 
tissue dysfimctioj^b^ a biologic pacemaker according to Claim 32 into the 
sinoatijaHiode region of a mammalian heart. 

43. The cardial pacemaker of Claim 29 wherein the expression control element directs stable 
expression. 



44. 



X) 




45. 



A method of improving inotropigj-e^^ in a mammal with a cardial t u ndu i li^ 

tissue dysfunct^^ a bihlogic pacemaker according to Claim 43 into the 

inoatrial node region of a mammalian heart. 

The cardiac pacfemaker of Claim 43 , wherein the expression control element comprises an 
inducible promoter. 



46. A method of regulating cardiac pacemaking activity in a mammal by introdueiiig'a' 

biologic pacemaker according to-Claim 20 into thejiijoatFk^^ of a mammalian 

heart. 



47. 




The methjjd-iSf Claim 46 wheremThe biological pacemaker is introduced by direct 
.ardial injection or endocardiac transfection or transduction. 



A method of improving cardiac function in sen escent heart tissue j^ntrgciucing a 
biologjcaljiaGemakeracc^^ to Claim 45 into an atrial chamber of a mammalian heart. 
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49. The method of Claim 48 wherein the biological pacemaker is introduced by direct 
myocardial injection or endocardiac transfection or transduction. 



5 0. The method of Claim 49 wherein/theNpiolQ 
cardiac pacemaker construct ccjinpriS 
further wherein 



pacemaker is a molecular-mediated 
g a gene encoding a p2-adrenergic receptor, and 
vivo administration of an adrenergic agonist. 



51. 



2> 



le method of Claim 49 wherein the adrenergic agonist is isoproterenol. 

The method of Claim 48 wherein the biological pacemaker is a ceHuJajJjasea^araiac 
pacemaker construct comprisingajransfgcled^ a p 2 _ 

adrenergic recepjoj^nd^urt^^ the method comprises in vivo administration of 
an adrenergic agonist. 



53 . The method of Claim 52 wherein the adrenergic agonist is isoproterenol. 



54. 



The method of Claim 52 wh^ein the transacted or transduced cell comprises at least one 
fetal or embryonic cardio^foyte transfected with at least one gene that upregulates heart 
rate or alters cardiac rhythm. 



55. 



A method of improving inotropi^responsiveness in a imammal^tfh-a^^^ 
tissue dvsfun ctionj5y^^ to Claim 45 ^ ±& 

node region of a mamntaUan / neart. 



56. 



A cellular-based cardiac pacemaker exposing at least one cell transfected or transduced 
with at least one gene that upregul Aheart rate or alters cardiac rhythm. 
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58. 



The cardiac pacemaker of Clair/56 wherein the cell is selected from the group consisting 
of: a myoblast, a cardiomyopyte, a skeletal muscle myoblast, a fetal or embryonic 
cardiomyocyte and a cardiac-derived cell line. 

A method of regulating cardiac pacemaking activity in a rr^maJJhyjnfeeduem^T^ 
biologic pacemaker accordngJo£lai»-3i^^ node region of a mammalian 

heart. 




59. The method of Claim 58 wherein the biological pacemaker is introduced by direc 
myocardial injection or endocardiac transfection or transduction. 



60. 



61. 



A method of improving cardiac function in senescent heart tissue-by introducing a 
biological pacemaker according to Claim 56 into an atrial chamber of a mammalian heart. 

The method of Claim 60 wherein the biological pacemaker is introduced by direct 
myocardial injection or endocardiac transfection or transduction. 



62. The method of Claim 61 whereiLtfi^biological pacemaker is a molecular-mediated 
cardiac pacemaker constmcj>^iprisir\g a gene encoding a p2-adrenergic receptor, and 
further wherein the method comprises in vivo administration of an adrenergic agonist. 

63. The method of Claim 61 wherein the adrenergic agonist is isoproterenol. 



64. 



The method of Claim 60 wherein the biological pacemaker is a cellular-based cardiac 
pacemjflcer construct comprising a transfected or transduced cell expressing a p2- 
adrehergic receptor and further wherein the method comprises in vivo administration of 
adrenergic agonist. 



65. / The method of Claim 64 wherein the adrenergic agonist is isoproterenol. 



09/014,326 



-7- 



66. The method of Claim 64 wherein the transfected or transduced cell comprises at least one 
fetal or embryonic cardiomyocyte transfected with at least one gene that upregulate>heart 
rate or alters cardiac rhythm. 

67. A method of improving inotropic responsiveness in>mammal with a cardiac conductive 
tissue dysfunction by introducing afti^togie-plicemaker according to Claim 56 into the 
sinoatrial node region of a ma 



68. 




70. 



A method oftpealing a mammal suffering from a heart attack or transient depression of 
heart rajroy delivering to the mammal a transient molecularly-mediated cardiac 
paeemaker. 

A method of pennanently/egulating cardiac pacemaking activity in a mammal by 
introducing a cellular-bafsed cardiac pacemaker comprising at least one fetal or embryonic 
cardiomyocyte transfected or transduced with at least one gene that upregulates heart rate 
or alters cardiac rh\ 



A method of permanently regulating cardiac pacemaking activityjrLa-mammai-oy 
introducing a moleculariyroeiliatech^ construct comprising at least one 

gene that lUTrggirfales heart rate or alters cardiac rhythm suitable for localized stable gene 
sslon in mammalian cardiac atrial tissue. 

r 



71. 



The method of Claim 70 wherein the molecularly-mediated cardiac pacemaker construct 
comprises an inducible promoter. 



